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(54) KWO^IW J»«MBj£«l 



(57) mm 



(2) #^¥9-5 100 

^1-5Ci-vc.r^=«— /ko*^ % hy^y-fey K'mas-^-ci 

( b ) &*mjmm&<?> ?v±v Ktc^tpa^®^-*, wib y ^— ^ t-««se 

2 . BufS y /*-- M>mfefc£ titcBMX-ib 5 ; 8»#g 1 \Z.WM<D*feo 

6. HUlE^XS (b) ^l*fe{4-etl^±<D^T-^@^tf % »jft9il~5 

8. ftW&y ai^n-^-O'^aii/gg (EPA) i K^p^fxy^ 

(DHA) ©^fcsturmrwK^stt-cfcs, ii#j®i~7<Dv>r*ta>io 

9. MEy>^— W % * • it^fcT— ( Pseudomonas sp. ) <J) ]) s< 



(3) #8^9-5 1 00 91 

— a.— K^e^-X - 7jl>#U±yx ( Pseudomonas fluorescens ) <DV 

1 0. t t>4 Ofifi%cDE P A + DHA^*-f2.m^©«(D7t«) 

fC 5 5 ~ 9 9 lC©^{CADii-t-5 II ; 

( e ) ig (d) (o^m^^m^xmrnimmT^jv^^^nmii 

(f) tm (e) xm^tcmm^^n-3mft)imT^/u=xL^ju^^mi- 

(g) TM (f) Tl#P)^il^^^^T©^i4t5lS ; 

11. mUTM. (g) T*#£;ftfcig*&&£ s l^fctt-tix^cDxa^^ 
m<D^mz*. <9 £ blzmmZlt. Wl^jl5EP A + DHA©^8 5 
1 2. . *ffWfC«»«iEPA«btft»W»C«»*DHA*#5*:»©. If 

(i) £ffWtea**-C*>3&#T* i^oE P AWx^r/i/^ftMllci 

(ii) #P>tLfe-E P AfdiitfC. ~C 6 T/U=J—/^^x>'l'@j^-i:^^C0DH 

(iii) ±I£E PA-Ct ~C«T/V'=i— /loc;*x;HIj#£&gi L, ^tLXW. 
E PA@j#£^®ftK 1 0 0%©ittJ-c8if5Il ; ■ 



(4) $$£¥9-5 100 

(iv) DHA<7)±^r/V^^«i"-5(c:Stt^y^-^#feTfc, c. 

~ C e TjV a -)V \z. J; •? ±|E D H A ? ]) V VfeS® £ ^ * 7Vi^&-f 5 

(v) #£>tl/tDHA— C» ~Ce T/U^—/l/^^^rj]/\s5jftfc#i%g\s s ^LT 
iDHAB^$:if6<)|ll 0 0%MjE^DHA|cST*^-r5XS ; 

13. B&fElH (i) {CfctfSy -^zj-yb.^Y^ (Mucor meih 
ei) (DVs<— tfT'fcS, ffjfcJfl 2KiS«ttfm& 0 

14. itfrfEIg (iv) lzmtZ>})/<-W^ Xlsity ■ T^ZJV^U (Cand 
ida antarctica ) <D V t?T*>5, ff ^Jg 1 2 Sfcte 1 3 lC|B«^fe 0 

15. BUlEXm (i) (iv) lC^t-5C,~C«T^-/^S, 
^^y-/UT*$>S, sf^l 2-1 4<D^-rtL^lofc|5^*-& 0 

is. tfiiejftia^w, n-6^yffmmmm^^-r^mmm^tz\mMmh 
s v ^i^^fig^T*^ s , m&m i ~ 6 co^-rto i ok 

17. Hus5y^-W. Ty^-b'^m (AA) IC^LTHf WCTStt^y^ 
— i?-C£>5, lf^l6{C|E^^ 0 

1 8. HUiey^— K^e^^ • (Pseudomonas sp. ) ©>J 

€*fcfi->^.— K^E--^-^ • 7/^U'-fe>'^. ( Pseudomonas fluorescens ) <D 

yx—t*r*fc5, ft 1 7 Kie^^fe. 

. Sf*^l 6~1 8<DV^iX^lO^!E^*-feT-feoT. $?>(C^X@: 

(c) T^jjymkm^x-fc^mi&i&fcm^zzbK %tzi*vs<-n£m^ 

id 5 5 ~ 9 9 xfDumzmm-tzxm ■, 
(e) it U) <D±f&wz?TiMLxmmmtifimT/i'*/u^xy/i,tfmy!i* 



(5) 9-5 1 0 0 9 1 

(f) IS (e) X*mLtzmm>hn-6mti}imTJl>*rA'^XT/\'&ftMt 

(g) is (f) x*mbtitcm&m>b±T<Dmm£i&£:-rz>Tm; 

2 0. It&fBlS (g) T*#'^tLfcjg^^, 1 *fcli^ft^±<aiS^#^3& 

2 1 . mmry* F^msftAK mmftt i oo%<dm^t-jii^5, it 

22. hv?v±i) Kco^r^^«tOT^TO^^#^r-t-^ 

(b) IS (a) ^C*3V^r#^)^c^fe^l*fctt^i^^±(D^^{C " 
nyc^lf^^IeHRi-SlS ; 

2 3. H5I5IS (a) IS*^2~5 0^-f^l ofc&£©J: ? LTH 



(6) #«¥9-5 100 

E P A*J J:VDHA©»«*'±#$*5^jSfe*li^-rs. 
*WiW#t*5l^T r^^tSSiIiiKKj tt^^f-*fcttn ^ 

#- 3 Sfctt n - 3 ©JBJK«|C:|8V*-CH:, m<Dj£ffi/ f^S*»6>»3»|© 
^^m^t^^-SM-a-^^ 5o $ feKflfctfC 1 8 : 3 £ L-ai/»g£ 
#l3£SftTV\jxtf, 8 U /!»o3o£>-fiM£-£ 

iS£WK:M*0*«SlbllgJWfifctt* EPAtx^fX^iy^ C2 0: 
5), DHA (Kat^fiy», C2 2 : 6) *5iT^AA (77*K^ 
C2 0 : 4) T*fc5, I UP AC (BRE««jEjo XXf^Mit^m^) ^Klftofc 

EPA 

-^-5,8,11,14,1 T-x.fatXy^xygf 
DHA 

v-*-4, 7, 1 0,13, 16,19- K=f-^-9-3iva 
AA 

i/7-5, 8, 1 1, 1 4-x^3fr h?x>g!f 

mm.mz-&^xz:(Dmm i ±.%-^x^z> a ztitb<Dm\t&z>nv>mmt&i (marine 

oil) tlOfcili^ffifcirciLfflSixsa^ »*©B8W)fcii>fcM\ rtL^oM 
» Sr»*[-f ft f</»'* T?E PAJoiI>*/Jfc|j:DHA 



(7) #^jZ9-5 1 0 0 9 1 

%<D&%mzmitii-5ftWt\z.ni!Zi-Z&£%i/7> (Z-Z) :£#gBg£^L-C^ 
. lot, EPA*JJ:tJfDHASr^*rr5i8SjftafifcftS:, Lfc-t 

?s-m zm^^xm^^^Mk-rz^t, iz.tz\*.m*i®foftm\^xfflm*. 
m-fztnt><Dm<z>#&i&mte£tix\,^2> a 

SJE P A*5 itf/4fcfiDHA^*a^^*lHlJ|5li-5*fe^ 



(8) #£¥9-5 100 

mmntummo 2553 2 4^mmm\mm^tix\>^xo^, nmzn 

0 0 h ^(DWMMMmfrhm 60~80F>©85%n-3 liJK^ffi^lfctt^ 
&£&^g <t 1 5 - £ £ t> M W L T v * -5 „ 

mtt.- mmxmm^m^m^^ Lxm&vom \s^*mmztiMz>m.* xm 



(9) 9-5100 

#JxJ4\ y-t7^-hyy (Lie and Lambertsen in Comp. Biochem. Phy 
siol. 80B No. 3, pages 447-450, 1985) ft, * yfrb'&btLtcm'g V if # 
*77h»t^|;>!;yi;t!J K*LT#&-*-51 8:4, 20: 5*5«fc 
^2 2 : 6 0#^|&fPflgJtegg^^|cJ!ni7KMtfcrt^'&LTV>5. 
14, :^W2 0 : 5©» s iP*>EPAfc#LT#££*Tfcofc*«#L 

hy>-fi, *^.i/yyKyt7 (candida cylind 
• racea ) <D V iflZ. X ot, #7 7 hi^^+ j eA»b#6*Lfc h y jfy -fcr y K<t 

, f! ; t;xyg^5C2 0 : l*5j;0?C2 2 : 1 ft bTfiZfttt&ftmffi&l ' 
T'feSCl 8 : 4*«,'-tLT-€:*tJ:»?i>*V^8«"T?Ep.A*5j:O f DHA^ v AP* 
#^#LTffi^&T-fcofc^£fc#^LT^3(Lie and Lambertsen, Fette, 
Seifen, Anstrichmittel, 88, 365, 1986)„ 

Jif^-h (Noguchi et al.) ti50*#«P5 9-1 4 7 9 3^#|B#f± v 

»»t ^fias«t © y J: 5±tet to©^sijic^< , mic^ftsi 

t«J6iIj|li/J^©x.f/l,xxfyHi, I*©!Jv<-f (Candida cylindracea 
, Aspergillus rhizopus fe J:tWHucor miehgiTO U tn T^DTk^fif^tlS,, il 

»MMD*»«Pf± % M&m$}itcmj0iWt<D#Mmz 2 5 %*t?©e p a*s «£t>* 1 

7 %JT©DHAOif/H7fM«f*Srt,fc h Ltz. 

mioawmi 7269 i«n«t \a*mn* 1990^) a>\ . 

^*fc°- ( Candida sp. ) © V ><— - if£JBV^c&M©>bn;l<#fl?K:g-j> < #j£$r 
ifc^TV^. EPASfcl4^©^^^/^S^flgM^^75^#^tL, LTD 

HA*fcf4^r©oi^7 i /w^i/y-fe.y K^*>6#e*iifc. z.<Djjm<D&m* 



. #^¥9-5 1 0 0 9 1 

imm$itzn&&*uvhyy7 4-\zs:zttm&ttLx^ito daka 

gi, Am. Oil Chem. Soc. 66, 488, 1988) fi % mfeltLtz^^—sU-ytJ^ ( 
Mucor meihei) X-t^fflV^EPAtDHA^Hf5fc*©, 
j£ (reverse process) {Cj£<5< jjfe&jfc^Xb^Zt, 

£T* n -^"i^lijf «f> X*$; -^T*^* x/Wfc £ frit. V /<- W EPA 
i'DHAtSrIRBiJU * LTilJRfcp^TvKfc^ 5 l%©EPAi 6 %©DH 
A^^-EPAIclrtf^^/^^^^^ ?5:f.i;i:5 2%©DHAi: 1 2% 
OEPA^*DHA«tfi8«ll&J»»»«fet^ **l*h,5 9*f4 1^ 

-r"^ (Yamane) *5«t^©#(^«F^#^H, O^fS, i*©!J/<-f^ 

^xf.ytfmito&xvmMJv^m&MiRftizto&ftMvx^zagric, Bid. 

Chem. 54, 1459, 1990) o *^©H*f4* • : > y > K^irT (Candida cyj 

indracea) (DmtWi^M^ V s<— fe\ *5 <fc ^^^/M • ( Aspergil 
lus niger) <D 1 , 3 -#^1£y i?lc:fc^T#f>ixfc#, ^y ir y K£f&fe© 

e p A^rft££-jtK±i?-£-*?:fc y mm^ti. 

t*T-^$^7tTyU=i— y v-^ICO^T^T^-MZuyi and Ward, "Lipas 
e-catalyzed alchoholysis to concentrate the n-3 polyunsaturated 

fatty acid of cod liver oil", Enzyme Microb. Technol. , 1993, 15, July, 6 

01-6O6) „ ^<Dm^h\tsmm<Dv y<~^\z.^xm^^\ ^txtbis^ 



(11) #g¥9-5 1 0 0 9 1 

=>■' — • fc° — ( Pseudomonas sp. ) <D ] J/< — if (Araano International 

Enzyme Cofrb<DCES) fcil&O V J; •? &ili^#|£T'&$£T/l'^~ y 

CESl:<t5 (-< y^ , D/•?y-y^Srffiv^fc) T/u=i— y ^^0~7. 5% (v/v 

) <Dmfflft<D^?kmmtLxmtoLtc^b$:&iiiLtc 0 ^m^ntc^-^n. 5 

% (v/v) ©^7k*^iiT*fc5r<b, *>£tf2.5% (v/v) <D-^7kl:r*{4/ffif 

|®Wlrl4 3 0%^i5) #Sf-i^V^J-&T^CT*i'3, 0!lxtf, 5% (v/v 
) O-gTkAlC&lv-C, (T/W^-y ^ttM^l 5. 5%Xh^><DKit^<X, ) 1 
8. 9%^P7K5>^*CTVN5 0 

<Djjmnm m epa/d h aiej&& stimskj icpm^-s /c^cd^^ ^ 
^ttu-o^v v#k, y^— ^ic i ^^^ti/c^fig^^f-^*^^!^ 
#^#lc#£-r 3 £ <t tf*, ^©il;grl© n - 3 ^g&ftM*^£*tM1-5 - 

fliJW^iill^^^^Stt^WL, ZLX*;-&£Tfi?-?V±V blt*<D 

*¥mm*m®iX'foz><DX\ mmmx\^ ztib%?v±v b-kftm-tzztfrx 
t, ^mmm.^ v ± y K^^iw^fRfltM^^x/i'i^gt-rs 



(12) #^¥9-5 100 

W% h fit , KL Jt 9 v *V £ !7 - Kid «fc o T&ffi £ *tfc ^ - k* -r 

X • ^jxfc"— (Pseudomonas sp. ) <D }) s<— 1?$:1btrhZ>M<D!&fc<D ]) /<— ifd* 

. W&£&2k©££:^#Ttei£Mifc<t>© hy?i)±y KrtofiSijB <fctPF&?p 
atsc-cr^n-^i^^ hy.i/yiry Kfc'a^Jwci 

( b ) ^mummm<D ?v±v h*KL*trm&m&&* mm v s<—nx-&m 
^m^^i^Mi-5{cs«y^-^^ftjffi-r5 0 

•C*>5 £ £ SrjlttJ LfCi £tf>^ t fit, m.fi?a*e>*IB&£|e> y [Geotrich 
um candidum(GCL; Amano GCK Aspergillus niRer(ANL: Amano A) x 



03) #$¥9-5 1 009 1 

Candida rugosa (CRL; Amano AY), Chromobacterium viscosum (CVL; Sigma), Hum 
icula lanuginosa (HLL; Amano CE), Rhizopus delemar (RDL; Amano Dh Rhjzopu 
s oryzae (R0L; Amano F), Penicillium camembertii (PCL; Amano Gh Candida 1 
ipolytica(CLL; Amano L) , Mucor javanicus (M JL ; Amano M), & .fct /Rhizopus n 
iveus ORNL; Amona N)] Id^TtSS 5 0 # • Tl/$ 7 2 V [C 

andida antarctica (CAL; Novo SP435)] te^^TVl^&ra&IC&V^Tili&teT-fc 

. fflT-O&Jgttm&.te&TF-t-^^— JV ■ ( Mucor meihei ) <D V s<~—& (MML 

; Novo Lipozyme) ; {&<D V /<— tr J; (9 t>&t£;5S{gV^^;fr*KM£t-^ 
^StS^y^- ->!)>K7t7 (Candida cylindracea ) 0) (CCL 
; Sigma) *Jj;t^-<-^y - a^^^-y^^^ ( Penicillium roguefortii 

( Pseudomonas fluorescens ) ©D^-t* (PFL; Amano PS) jo£Tf % y=L~ K^T" 
^ • m^fc"— (Pseudomonas sp. ) (D 9 ^— fe* (PSL; Amano AK) &&$-t 5„ 



(14) 9-5 1 00 9 1 

- 3 £^mmmmM%ictt Lxmnfti^fs&t?: y t? % bp*, e p At dh 
a t ^wsf-f^s'j y />•— fe'^ffl-rs r t tiwa lk r © «t 5 &}§£k: 

fii/j.— K^-t-^. • P'/l'^-V-fe^^ ( Pseudomonas fluorescein ) iv'a-K 
• a=*lf— (Pseudomonas spj © y /<— £tL-5 ^ <t^»* LW* 

3^"y>U • ■X.^+F-Y A}± (Amano International Enzyme Co of Nagoya, Japan) 

(w/w) '*«-e*»tixrf*b-f» #£L<f±0. 5 (w/w) 13* ^LTS 

t>M£L<fio. o i~o. 25% (w/w) ©raT*>5„ 

JSS»l'ffl3B*t»Ht0. 1~ 0. 2% (w/w) ©tK^-q-WU 7/V3-;Htii: tt 
^ffl^tt5^7K^^7-/H40: 2-0. 5% (w/w) ©Tk^WU 
— e«»4fe»2~2. 5% (w/w) ©*£-^LT^5 0 ) 

L*»U — JRtttWty^— • t?©S;i:K:g^v^-a$l~22*%;a s s 

# < (#Jx.f:f# • ->y V K7-feT ( Candida cylindracea ) <DV 

'<-±i**%w<D%miz&^xm*<Dm&z&n^ztcito\c%} 1 0 **%©*©- 

3S*%^{cli^-T5 r t . fiP*i|CJ£©X-f <t !7- K©«£©ft l 0 % 
£ t?$>6 (&t"f tWi\ 3 ^^©T^-zM^fifjl 



(15) #S¥9-5 1 0 0 

^T©C.~C.Tyi'=-^SrffJfflnrffiTfe5^.(jftS!fl«iU:«:0. 1-0.51 
5oxio s ^^) ( 4 0X;izxm&ftcoz*t>xmMZtiZ>. mco,i 

mkLtzRft^zxvmimizmwztizzb&xzz. 

TM (a) 



pOOCR, 








r-OOCR' 












-00CR 2 - 


— > 


-OOCfT 


+ 


-OOCR* + 




EtOH 








-00CK 3 




-0OCR' 




—OH 



' R' Ji : n-3^|a?DJBMK&'*L, *LT 



06) #^9-5 10.0 

(^mtotM^, l, 2-*5«ti/2, 3-i^^])±]) h'isi:xJP2-^y 

zm£?v±}) Fm&m^gBimizZtizz. t&x%z 0 ^^T^^it 

^m^>xitm< & t* mxh% r t &mm$tiit. 
®<k%m x -a^mmwL t-7x^ (pcb m maymmmm^WitMmmm^ 

s 0 ztiAK ^m<D^m\z^^^mm(D^m<D^t D \z.%\\(om^x'h^o 
if^mnmm^^i-^m^m^<ommm^M(Dm^otc^(D^mx'h' 



(17) #£¥9-5 100 

(b) IS (a) {-*5^T#e>^7c^^^l*7c:fi^tL£Jl±^^glc: 
*»!flo*ttli, . E P A*iJ:rjtDHAS:4 Otttt&tt*., #*K"tt7 OS 

A#J*5 J:t/P C B««Ott«W»*tt©at«HS5SS«>« IfET-i&CfcJ: ? lc v 
if/H^f/H^ t $ ft 5„ E P A/D H fc 

MfcflWiSr'fcfc IP*), 

(ii) zzxT mZ&£U<Dj:5t£m*frt£gk1frTicmMZth 

(iii) EPAioJ;rj ? DHAOl5]l|x^^i^< % -t LTE|iDl*ilfc4j*ft 



(18) ¥m¥-9-S 1 0 0 9 1 

(integral) Wk-fimK&V Z>%c%l<o®m t &9ft<5. *©«t5ftlfr&£Sfc 

v-tv mwx mx.it, mm&vi- b v b*z/ K*fc«^ y ^ai b* 



-OH 


-00CR 


-OH 




-OH 








KaOEt/EtOH 




-0OCR + 


-00CR + 


-00CR i 


> 


-OH + RCOOEt 








A 




-00CR 


—OH 


-OH 




—OH 



5 ~ 5 0 mm%(D E P A + D H A^iSr h tc h~T 0 

(c) i~bV h^K^fcli^y F^^K^oM^^x^ 

^jj ( Candida antarctica ) O y Zft^Z £ 0 fc»*ttttlfcf1sJB&ffi^-t 

( d ) # ^tifcT/u^/^^x/i'^^^T/^ y -/u^ x*mm<Dm.m t * 
^ 5 .5 ~ 9 9 v^maam-r -sis ; 

(e) la (d) ^Jxtt*0~2 5t:iC&:^LTS<3tJ?gJte®?7VU 



(19) #3c^9-5 1 00 9 1 

( f ) II (e) -e« LfcSifc&»t> n - 3 &tt5&7sl'*A'^X J r 
(g) IS (f) "C»fe Jxfc»&**»f)±T XS; 

&2g£:ftT, tl^^tlS E P A + DHAgSi5 8 5li%* fcli^H«± 
X, a^TVl^fttt, MZ-tiZ^i/y ' ris*?? 3 ?*) ( Candida antarctica ) 

«5i&*^»t-«'^t*Ma$*t*-i^*>5.. ^tL^tLUff W{C 1 0 0%©EP 

( Pseudomonas ) © ]) /<— - if (PSL) ©*ftfc>1\ *©|fc©lSlc:*5V*T, D 
HA.fc'J'bfrL^E PA©x^f/l/$MI«Wt^, -etbtcj; <0^tih2^> 
(D^CD^f^M^^^ti-^^-^ • * -T'W ( Mucor miehei ) ©y^— if 



(20) #£¥9-5 1 00 9 1 

(MML), t£bXftt<D£%lZLX9m£tl1ZDHAiz'&t*y})-£y K»6*fc© 
x-f / V i/*&MM1~ Z>%y*S# ■ T^Z^V^-ft ( Candida antarctica ) <D V 

y<— if (cad &i>mm-rz< 

(ii) })'<— QMm£ti1t*xTA>&&&im&ittm8£.&-LX 4 
0~5 0%©EPA+DHA^tt5^t]j hTffi#Srlslifci-SI@ ; 

(iii) is (ii) A»e>o^y-ty KK#t^©^*x/i^&t3iM£>^ 

<D3i?;— jU<D$im) T\^^~^ • J 4^-4 (Mucor meihei ) ©!)/-t* (M 

tie (ii) i:i«ao*sct^igia ^itsii ; 

(v) EPA.-if^^f/i'i^S, a^j&e&SSlfcfcfSu ^y^7 
7^-#<bia^fc>-arTfflV^i<b^{cJ; ^ILTUfWK 1 .0 0%««St? 
EPAiMSitSIg; 

(vi) Ig (iii) «t VmfcLtzMMLft&^X ; r;i>&&frl><DDHAlZ'g 
tfi/y-fey KH^*yi>y-7y^7^W (Candida antarctica ) 

-i? (CAL) &^T^/-/Wc:J;9^*7Vi'£&1-.5Ig ; feitf 

(vii) Wfe^fcDHA^^ac^T^ai^SrlS' (v) -efflv>fci:ra«t 
£>&i£|cj: ^ait^t: l 0 0%tt#fcDHA£|H|i|5l-r-*Ig ; 

^gtf> E P A*J «fc V/* tc ti D H A £*i-r &|afi84fe©«{3gOfc VXDMttfc 

— tfilxff 18:4 n-3, 20:4 n - 3 , 21:5 n - 3 



(21) #^9-5 1 0 0 9 1 

5*n-6]|giHrIfett\ 77=SfKy®(AA, 20:4 n-6h tf^TMr-y- 
1» / (BHGLA, 2 0:3 n-6) *5«fctfy - y /V>| (GLA, 

18:3 n-6) 77^ K^gfr^Tf Stt£dc*t>* 

tffcJI (Mortierella ) ^V^fc3B*lC «fc 19 H*«Jfc#&J|VtV3. 

K# * LV^y fe'fi, — K^7* • ^7 f — ( Pseudomonas sp. ) tf) V s< 
— If jo«fc^>3.— K^-T-^. • 7/U^-l/ir^^. ( Pseudomonas fluoresced ) O y 
/<— - t?-efc5 a 77^r K>-M#-H*ftWK: 1 0 0%o^Jt^ bfcM^ix 

<£/b z r <b -e h o fc 0 

TIE© y tf£!*& L/c : 



(22) 



9-5 1 009 1 



yj-fr'/JM Otucor meihei ) 

)* •T/Mi ^ (Candida antarctica ) 
fty?* r -^'Jy|-*7t7 ( Candida cylindracea) 



MIL /*'(Novo) 
CAL m&t Jt'Qhvo) 
CCL t&5fc -^(Signa) 



W« 7»iH;y I (Pseudoaonas fluorescens ) PFL t83c 77/(Aaiano) 
\*iWA.nri7*J^f*(Peniciniua roguefortii) PKL ft* 77/(Aaano) 



tllOTLfc. J5U<Z>i«RK:*JV*Ttt, 2flBp©'>*— KW^JR (Pseudomonas 
) © ■) P F L i P S L ^ 2 0 tt-Kt *©il£fc£M*iJ:tm 

1131* L/C, 

Fy^yty K^y/<- tf-^Ttt (Pronova Biocare a. s. , No 
rway) ^bjSILfci^ ^tllll 4. 9%©EPAi 9. 8%«DHA^tLt 

X<DmMl*£Vr&m<Dh<D**;U?ti: (Merck AG in Germany) A»bJ»AUfc„ 

.jfck) ai^y-^SrttfliLfc. *y^-^J^K7t7 (Candida cylindrace 

%ttw&£x?v;<-vfrb&cz*<D£mz®o. 3~o. 4S»%£if3iL7c 0 

v^y^K7-feT (Candida cylindracea ) O ») I Nfc*§£iC 

ffilS»W*fttx KlClBttOfcS^IR (G.C. Haraldsson and 0. Alroarsson, 

Acta Chemica Scandinavia, 1991, 45, 723-730) \ZL$£\,\ dr-Y V TjlT^ t LT 
**#*«rJSV\fc 3 0m^||8 < f^7ADB-2 2 5 3 ON 0.2 5ramOT 




PSL *S}5jc 77/CAaano) 



(23) #«¥9-5 1 00 9 1 

Mz.^xmmLtc a zti^tip sLip f nzm-t^ mu tunz^L tcmm 

jVZfls—Y (Art 5721) £ % ^pd*;^-^^/-;u© 5 0 : 5 0^?gT*gfe 

#u i ioict3o^r«ttMv^ 0 ^tt, ^jft^-x^-^^- 

/H-7/l--Si?©8 0 : 2 0 : 1 ^&£ffi^TJ|J£ Lfc 0 u - ^ $ ;/ (Rhoda 
mine) 6 G (Merck*±) ^M^X^y K£&tteU i^Tm*- ^ JfcoT±fE 
©iipMfr^^fcLT^Lfco SAMf^ LT^^Ifc (Sigma 

7° Uy^/U [Waters PrepL(^)] WrA 5 0 0 Ai^g&^V^Tll^ L 
fc„ 5 y *°T tfc (Mi 11 ipore) d» fe <£> Z? U y -?s< y ? [PrepPak (KM) ]5 0 0/y 
y##-r-y s/^7^ $r v ^jft^n— x/U^cO l 0 %^?vloi— r 2 5 

0mL/^T'ffl^T^l|Lfc o ^tL^ti0^^^tB^o}g^{c J; 0 2 

Mft&^MICfe^T, !)A'-f (0. 5g) ^ [5.0 g> j&5.6 7 

5!)^ (^t$f)8 8 2 g/^) ] ^^fc^y-^ (0.8 0g, 17.4 
Sy-e/u) <^£#>{cgs;taL*: 0 #^^c^Si^$r^#ffl^T(cM (* 
l<DW&lZlo^XlZ3 7t) T^-^lcgl^Lfc. il^B^**^^ *n 



(24) tt*¥9-5r00 9 1 

jisf^y h*m^T'j>m (ioo~2oom g ) (om^R^m-b^ v ta Ltc 

^DD*/l,A|Cfttfc(2 5 0mg/raL) a 
TIE^ I ~Iiri^f : 
&300>^-Cfc5£ I ft", MRLfcJ//'?- tf±T«rJfl^T 3 7<CT* 

St I 





EPA 


DHA 














EE 


3 2. 0 


8. 73 


18. 66 


0.9 6 


3. 13 


TG 


35. 0 


2 0. 12 


47. 04 


11.49 


41. 14 


MG/DG 


3 2. 0 


16. 0 7 


34. 35 


17. 0 1 


5 5. 7 0 


MG/DG/TC 


6 7. 0 


18. 19 


81. 39 


14. 1 2 


96.84 




CAL(m.lOl^ffl) 


EPA 


DHA 


@# 


ms.% 


mmx 








EE 


4 7.3 


18.51 


5 4. 5 1 


4. 3 3 


2 0. 3 6 


TG 


33.8 


15. 5 6 


32. 74 


12. 4 5 


4 1.8 4 


MG/DG 


1 8. 9 


10.83 


1 2. 7 4 


2 0. 1 1 


3 7. 79 


MG/DG/TG 


52. 7 


13. 8 6 


45. 49 


15.20 1 


7 9,64 



(25) ^^9-5 1 00 9 1 



CAL(2XK2 3^) 


EPA 


DHA 




11% 


mm% 








EE 


6 9.5 


1 7.2 8 


7 6. 4 5 


6.77 


4 4.1 1 


TG 


1 6. 6 


1 3. 16 


13. 9 1 


1 4. 73 


2 2.92 


MG/DG 


1 3. 9 


1 0. 90 


9. 6 4 


25. 30 


3 2. 9 7 


MG/DG/TG 


3 0. 5 


1 2. 13 


2 3. 5 5 


1 9. 55 


5 5. 8 9 




CCL(10X*.7 lmfsV 


EPA 


DHA 




MM% 




mw.% 




m®% 


EE 


5 


6. 52 


2.17 


2. 73 


1.45 


TG 


6 9 


16. 19 


74. 53 


10.81 


79.00 


MG/DG 


26 


1 3. 43 


23. 30 


7.1 


1 9. 55 


MG/DG/TG 


9 5 


1 5. 4 3 


97. 83 


9. 73 


98.55 




PRL(10^1O2Nffa) 


EPA 


DHA 




mm% 










EE 


8.4 


7. 7 0 


4. 12 


2. 48 


2. 1 4 


TG 


6 1 


1 7. 0 8 


66. 37 


10. 5 3 


6 5. 9 0 


MG/DG 


3 0. 6 


15. 14 


29. 51 


10. 18 


31.96 


MG/DG/TG 


9 1. 6 


1 6. 4 3 


9 5. 8 8 


10. 4 1 


9 7.86 



<b. 



PSL(10*k5*§IS) 


EPA 


DHA 


| U9t 


mm% 










EE 


4 0. 3 


2. 4 2 


6. 00 


2. 9 2 


1 1. 70 


TG 


1 1. 5 


30. 8 7 


2 1.84 


1 3. 5 3 


1 5.4 7 


MG/DG 


4 8. 2 


2 4. 3 4 


7 2. 16 


15. 20 


72.83 


MG/DG/TG 


59. 7 


2 5. 6 0 


9 4. 0 0 


14. 88 


88.30 




PFL(10X*,1 Oft®) 


EPA 


DHA 




mm% 






mamx 




EE 


36 


2. 8 7 


6. 44 


2. 3 9 


8.4 8 


TG 


1 7. 7 


28. 23 


3 1.13 


1 1. 4 1 


1 9. 90 


MG/DG 


4 6 


2 1. 78 


6 2. 4 3 


1 5. 8 


7 1.62 


MG/DG/TG 


6 3. 7 


23. 57 


9 3.56 


14. 5 8 


9 1.52 



* Kit h 'J V V -tr U K<DMSKg-3 < 'J ferO&^MirljgirSo 
•ft K7t7 ( Candida cylindracea ) CD V X— £ (CCL) K 



(26) 8^9-5 1 00 9 1 

jj ( Candida antarctica ) <D V t?(C A L)C0E P A t DH AKStitSft 

X2mM<0^^—h^-r^m 02seudomorias ) 0) V UteZtlb OjfttC&V^C 

31 II 

2 0^X3*^:g®:n*y-7l>£ffit^PSL 



£5* 


1&® 


2S$ffi 


mm 




i3nm 


2mra 


MG 


5. 0 


9.4 


13.0 


1 7. 9 


16. 8 


1 5. 9 


DG 


2 9. 1 


35. 6 


3 1. 6 


2 3. 3 


24. 9 


25. 9 


F FA 


2. 6 


2.9 


2.5 


2. 7 


2. 7 


2. 7 


TG 


4 2. 9 


1 7. 9 


1 4.2 


9. 1 


7.5 


3. 7 


EE 


2 0. 4 


3 4.2 


3 8. 7 


4 7. 0 


4 8; 1 


5 1. 8 


5§%EPA 






2B#IS| 


4B#fS!f 


8mm \ 13 UBS 


2.4*H 


MG 


1 2. 0 


12.8 


1 6. 4 


1 9. 2 


22. 5 


26. 1 


DG 


1 9. 3 


2 1. 6 


26. 0 


28. 1 


3 2. 3 


3 2. 3 


FFA 


3. 3 


2. 7 


5. 0 


6. 2 


5. 7 


9. 0 


TG 


1 9. 2 


2 3. 2 


3 0.3 


3 1. 8 


32. 7 


32. 0 


EE 


. 1. 1 


1.2 


1. 6 


2. 0 


2. 2 


2. 8 


BG/EG/TG 


1 8. 8 


20. 7 


24. 9 


25. 6 


29. 0 


30. 1 



(27) #*¥9~5 1 0 0 9 1 



ffi^%DHA 





mm 


2B$® mm 


8B§P B ! 


1 3nm 


2 4*IH 


MG 


1 5. 5 


16: 2 


1 6.4 


1 7. 3 


18. 4 


17.7 


DG 


1 2. 7 


13. 2 


1 3. 7 


1 4. 1 


15. 1 


1 4. 9 


FFA 


2. 5 


2. 7 


4.9 


6. 4 


6. 7 


9. 9 


TG 


9. 8 


10. 3 


1 1. 6 


1 2. 2 


12. 9 


1 2. 3 


EE 


1. 5 


1. 4 


1.9 


2. 4 


2. 8 


3. 6 


MG/DG/TG 11.3 


12. 8 


13.8 


1 4. 9 


15. 9 


15. 7 


ffig%EPA+DHA 




1HBI 


2*H 


43fgjJ 


8BSH 


13^| 2 4^1 


MG 


2 7. 5 


29. 0 


32. 8 


3 6. 5 


40. 9 


43. 8 


DG 


32. 0 


34.8 


3 9. 7 


4 2. 2 


47. 4 


47. 2 


FFA 


5. 5 


5. 4 


9. 9 


1 2. 6 


12. 4 


18. 9 


TG 


29. 0 


33.5 


4 1. 9 


4 4. 0 


4 5. 6 


44.3 


EE 


2. 6 


2. 6 


3. 5 


4. 4 


5. 0 


6.4 


HG/DG/TG 3 0.0 


33. 6 


3 8. 7 


4 0. 5 


4 4. 9 


45.8 


Sf%EPA 




mm 


2 IMS 




8B#fc1 


13 ISM 


2 4NPI81 


MG 


3. 5 


7- 8 


1 2. 1 


2 1. 4 


21.8 


2 2. 4 


DG 


3 7. 2 


5 6. 5 


5 3. 5 


51. 3 


53. 1 


51.7 


FFA 


0. 6 


0. 7 


0.9 


1. 2 


1. 2 


1. 6 


TG 


5 7. 3 


3 2. 2 


29. 4 


2 0. 3 


1 7. 0 


1 5. 4 


EE 


1. 5 


2. 9 


4. 1 


5. 7 


6. 9 


9. 0 


MG/DG/TG 9 8.0 


9 6. 5 


9 5. 0 


9 3,0 


9 1. 9 


8 9.5 


ifiJKDHA 




mm 


2^1 


4*#fy) 


8B*B3 


13^ 


24mm 


MG 


7. 5 


1 5. 6 


22. 8 


3 3. 0 


29. 9 


26. 2 


DG 


4 0.4 


55. 0 


48. 3 


38. 6 


41. 5 


4 1.0 


FFA 


0. 8 


1. 1 


1. 5 


2. 2 


2. 3 


3. 0 


TG 


4 8. 1 


22. 6 


19. 4 


1 3. 8 


1 1. 4 


10. 3 


EE 


3. 3 


5. 7 


8. 0 


1 2. 4 


1 4. 8 


19. 6 


MG/DG/TG 


9 6. 0 


9 3. 2 


9 0. 5 


85. 4 


8 2. 8 


7 7. 5 



Pseudomonas sp. ) <D D /<— &R\>*Xftt>tl1tZ. t &§f§7p LT^-5„ SP*>. 1 
3fl$M«fc4 8%0>3HfefcBU 9 1- 9%<DEP A<Dm$SLbS2. 8%WDHA 



(28) %m¥-9-S 100 

<D[5]lfc£#5> V ] J±]) K$/^4 4. 9%<DEPA + DHA^ft£ 1 f>fc£> L/c. 
2 4tifffl<DBJ&mztt. 5 2%<D&mmbtl, EPA t DHA-^rtl-^fUcoV* 
T89.5^77. 5%<D[h]1&£#9 n 4 5. 8%©EPA + DHA^Mfcfcf) 

^ilC, 2. 5-2. 9%4>®iSrtK % jjt^ftfc,, 

% III 

2. 0 tT 3 t^ftCDi * y ^fc P F L 







2 mm 


4 mm 


8 mm 


14B#R3 


2 5^ 4 9mm 


MG 


2. 2 


2. 9 


4.8 


10. 2 


1 5. 1 


18.1 16.7 


DC 


1 0.8 


15. 6 


2 3.4 


34. 8 


29. 2 


2 2.5 16.0 


FFA 


0. 9 


0. 9 


1.3 


1. 2 


1. 2 


1.0 1.4 


TG 


8 1.9 


71. 0 


4 9. 1 


27.3 


15.8 


9.9 6.3 


EE 


4.2 


9.6 


2 1.3 


26.5 


38. 7 


48.4 59.7 



E@%EPA 





1B*H.| 


2tm 


4mm 


8mm i4mm 


25mm 4 mm 


MG 


1 1.6 


12. 7 


13. 7 


12.7 14.5 


16.9 21.5 


DG 


1 7. 9 


19. 6 


1 6, 9 


17.8 25.5 


28.9 27.1 


FFA 


3.5 


4. 5 


6.3 


5. 1 5. 5 


8.8 14.2 


TG 


1 5:9 


16. 4 


18.0 


22.0 29.2 


31.8 26.7 


EE 


0.0 


1. 5 


1.3 


1.9 2.2 


3. 1 4. 7 


IG/DG/TC 


1 6. 0 


16. 8 


1 7.4 


18.7 2 3.7 


25.2 24.6 



(29) 



#S¥9-5 10091 



miHJ 2%ffi 4f$B3 8HISI 14HHH 2 5*IB 4 9i*lffl 



MG 


1 0. 


5 


14. 7 


18. 


1 


18. 


1 


18. 


6 


1 8. 


7 


13. 


2 


DG 


1 2. 


2 


1 2. 9 


1 3. 


5 


10. 


9 


1 3. 


8 


1 4. 


4 


1 1, 


8 


FFA 


3. 


4 


3.5 


4. 


3 


4. 


4 


3. 


2 


9, 


4 


8. 


4 


TG 


9. 


6 


9. 6 


9. 


3 


9. 


8 


10. 


8 


1 1. 


4 


10. 


1 


EE 


0. 


0 


1. 3 


1. 


1 


1. 


5 


2. 


0 


2. 


7 


3. 


7 


HG/DG/TG 


9. 


9 


10. 3 


1 1. 


1 


1 1. 


5 


1 4. 


2 


1 5. 


4 


12. 


1 



ffil%EPA+DHA 





ii*h 


2 mm 


A% 




8l$RJ 


i mrs 


2 51*58 


4 9SSR3 


MG 


22. 


1 


21. A 


3 1. 


8 


30. 8 


3 3. 1 


35. 6 


34. 7 


DG 


3 0. 


1 


3 2. 5 


3 0. 


4 


28. 7 


3 9. 3 


4 3. 3 


38.9 


FFA 


6. 


9 


8. 0 


10. 


6 


9. 5 


8. 7 


1 8, 2 


22. 6 


TG 


2 5. 


5 


26. 0 


2 7. 


3 


3 1. 8 


40. 0 


4 3. 2 


36.8 


EE 


0. 


0 


2. 8 


2. 


4 


3. 4 


4. 2 


5. 8 


8. 4 


BG/DG/TG 2 5. 


9 


2 7. 2 


2 8. 


5 


3 0. 2 


3 7, 9 


4 0. 5 


3 6. 8 



ii^EPA 



? 9x l i etna 1 2 iira I 4gg s^i U 4<$53 [2 5»tfa [4 jmgj 



MG 


1. 


4 


2. 


0 


4. 


1 


8. 


0 


1 2. 


7 


18. 8 


25. 


5 


DG 


12. 


1 


19. 


4 


2 8. 


0 


4 3. 


6 


49. 


2 


46. 1 


3 5. 


3 


FFA 


0. 


2 


0. 


3 


0. 


6 


0. 


5 


0. 


5 


0. 7 


1. 


7 


TG 


86. 


3 


77. 


5 


6 5. 


4 


44. 


4 


3 2. 


2 


2 3. 7 


14. 


4 


EE 


0. 


0 


0. 


9 


1. 


9 


3. 


5 


5. 


5 


1 0. 6 


23. 


0 


BG/DG/TG 


99: 


8 


98. 


9 


9 7. 


5 


96. 


0 


94. 


1 


8 8. 6 


75. 


2 



SS%DHA 





mm 


21553 


4B?53 


8l$53 


145553 


2 5H53 


4 9B#53 


MG 


2. 0 


3. 8 


8. 5 


18: 5 


2 7. 1 


33. 7 


28. 1 


DG 


13, 3 


20. 7 


35. 1 


44. 0 


44. 3 


36. 9 


27.6 


FFA 


0. 4 


0.4 


0. 7 


0. 7 


0. 4 


1. 2 


1. 8 


TG 


8 4. 3 


7 3. 9 


53. 2 


32. 5 


1 9. 9 


1 3. 5 


9. 8 


EE 


0. 0 


1. 3 


2. 5 


4. 4 


8. 2 


14. 7 


32. 6 


MG/DG/TG 


99. 6 


98. 4 


96. 8 


95. 0 


9 1. 3 


8 4. 1 


65. 5 



±!5^IIIfj\ *Sa.— \? ; Z~)-7>'-7JU3rU±y7* ( Pseudomonas fluorescens ) 



(30) #8¥9-5 1 0 0 9 1 

, EPA<tDHA<D!s]i& (l:tlf|l8 8.6%H4.1 0 /o) fcitfE P A + DH 
A*&$$> (4 0. 5%) K!3L-t\ is*.— h'^ri-X ■ x*tr— ( Pseudomoaas 

MG ?V±V K 

dg t^y-ty k 
tg bv yy±v K 

FFA Mflg^ 
EE ^.^/Urc^y"^ 

ffir/oEPA, Ii%DHAfcJ;yt®a%EPA + DHA 

±15^/0^, — K^*JS ( Pseudomonas) <D y t?f22X;fc£{CE P A 
i:DHA(^-r-53i#^){£v^fPtt^*i-d^ DJ«I© bV^D±V KUKStLT 

2o©->a- K^e^-^Jl ( Pseudomonas ) <Q 3 s<—£n, EPA<t>Jtt 
^II^i^III/0^,.-S^^f-MG/DG/TG(Dii|^f:^{t^ 

mmm 2 

*Wfilt. *Mmtm?rlZ.}o\,^X2mM(D '/=>■- Y*1-*m (Pseudomons ) © 



(31) . #£¥9-5 1 0 0 9 1 

i/z.— F^-fT- ' . (Pseudomonas sp. ) <D V /<— fe* (100g, 2 5 

2oosttWg) *jsktt (iooo g ,fti.i tm&^f;-* ( 

l70g, 3.7 o'*/u) ©a^fcfcaaotfc. #^JifcB!BU»»*«ra*#fil 
0 . 4 fi*%-efe 5 ^ fh^ UfCo 

$ bfc 2 4P#M»ff S-frfc. Rft^mt V'<— \2b&&mtZtt*> (5 0 0 0 
r poTJl 0ftffl<D) aW^MSUfl L'fc. 

5 o^mi-s^sr^itLfc^-c, §y&®ttTm<Dmmz&Lx^tc ■. 



5 0^ 




EPA 




DHA 




EPA+DHA 




u* 






mm% 


m&% 


mm% 


MG 


1 7. 1 


1 7. 0 


18. 0 


1 7. 8 


28. 9 


34. 8 


DG 


26. 0 


2 8. 9 


53. 1 


1 4. 5 


42. 1 


43. 4 


FFA 


2. 8 


5. 7 


1. 2 


6.0 


1. 9 


1 1. 7 


TG 


8. 9 


2 8. 8 


19.3 


1 1.8 


12. 2 


40. 6 


EE 


46. 2 


2. 6 


8.4 


2.9 


14. 8 


5. 5 


MG/DG/TG 


52. 0 


2 5.0 


9 0. 4 


1 5. 1 


83. 2 


40. 1 



$L&®<D-n (9 0 2.. 4 g) £K£Tfc8 0VX*jyiM.LXW3£&3£ftZl£ : £ 

X 

8 4 4. 1 g<D^])^V K/at^A'/3i^yA*&te^3Rofc. r©jS#**7 5 
6.3g&»K 12 5^ 0. 00 55 y^— ^ (0. 05/^*^) KlT^fJI 
gffl^^»X-^©Lfc 0 w*lK:«fc9 3 5 8. 6 g (4 7.4%) 0^|gfe<b 3 8 

8. 3 g (51. 3%). (Dnzommzntzo zMti<Dmft\tTm<D£mz#L 



(32) 

m v 



#£¥9-5 1 0 0 





TG AX 


DG AX 


MG AX 


EE AX 


EPA AX 


DHA AX 


BPAtDHA 
AX 


mm® 


11.2 
18. 5 


35. 5 
0. 9 
54. 0 


19. 7 
10. 6 
25. 2 


3 3. 6 
8 8. 5 
2.3 


16. 4 
3. 6 
2 9. 1 


11.0 
3. 4 
18.2 


2 7. 4 
7, 0 
4 7.3 



l&MVft, mto#4 7. 3%©EPA+DHA£-£*TLTl^ar:£:,'iP*>£ 
^ff»^*«3 0*©*y^yrtry K (1 0. 6%) &-£#LTlr*5-;fr, A 

ggfegy 2 b 



g. VI 



4 8^ 




EPA 




DHA 




EPA+DHA 






mm% 










MG 


1 6. 2 


14-3 


1 4. 0 


1 6. 4 


27.3 


3 0. 7 


DG 


26. 8 


2 6. 5 


48. 6 


1 3. 7 


43. 1 


40. 2 


TG 


1 4. 9 


2 6. 3 


28. 3 


9. 0 


1 7. 9 


36. 2 


EE 


42. 2 


2. 9 


9. 9 


2. 4 


1 1. 6 


5. 3 


MG/DG/TG 


5 7. 9 


2 3. 0 


90. 9 


1 3. 5 


88. 3 


36. 5 



(33) 



#f?¥9-5 1 0 0 9 1 





TG AX 


DC AX : 


HG AX 


EE AX 


EPA AX 


DBA AX 


EPA+DHA 
AX 




1 5. 8 


31. 4 


20.1 


3 2. 8 


1 5. 9 


1 0. 0 


2 5. 9 








13.7 


8 6. 3 


4. 2 


2. 9 


7. 1 


£S4» 


2 5. 7 


48. 8 


23.5 


2. 0 


2 7. 8 


18.1 


4 5. 9 



mmm 3 



g VII 

3o©^J^t)©^^ (mg/kg): 





a-BCH 


HCB 


t^DDT 




mm 


n d 


nd 


0. 03 


nd 




nd 


nd 


n d 


nd 












PSLxf;l/XXr^ 


nd . 


0. 01 


0. 03 


nd 












PFL#l^'J-feU K 


nd 


n d 


n d 


nd 












P F L # 1 if/l/xxf^ 


0. 0 05 


0. 0 2 


0. 03 


0. 4 


warn 










pFL#2^ , ;-fe'; k 


nd 


nd 


n d 


nd 












P F L # 2 3-=J-)\>^7>7-)V 


nd 


0. 0 3 


0. 0 3 


0. 4 













nd = &\hzn-f 

HCH .= ^t?nDi/;n^t/' 

HCB = ^t?DP'!^> 

DDT = nu *J~7 Y x ) 9 pdx^ > 
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0. 0 3mg/k gOmDDTft^Lfc^\ -%^<Dfa<D ; &&m\*Wi\i$£tltlifr 
. otz a 

mmm 4 

a. mffit^fe 

( i ) fj^7-f H^g)P S L t PFLOIi^b 

f^yyf h (Duolite) A 562 (Duolite International; 1 0. 0 g) 
£\ -fy-T— ^i-i|-±T-3~4lE], 3 0 mMCN a OH (#2 5 0mL) £ffil^T 
&&Ltz&. 7K (4 0mL) *5«tUfa^^<b*fCl 5 OmLflf- ^-ftfC 
t^t d©^<DpH^r, &mMj£%s (l.OOM NaOH) ^^TpH8 
f|!]OpHi5pH5. 0 X <0 t>{£^<h#{CW\ p H 8. 0 -C^t-ii 

y/<— mmz%m-t%*xffij£Ltj:\,\ * (2 0mD t^aiL/cy 

A'— t? (2.0 gl PSL/PFL) ^X^-zi'k^yhlriMtfaty^ h 

mmimtoLtc. nmm^^m^x, mM-tzm*. ph& p h8.o~8.4 
(omimftu z ^xmmz i ^mxmw%£zm^xm.n^tz 0 zo&xit, 

9 5~9 9%©!)/-!- feW^7-f r-_h(£@£te$tvrv^ 0 y/<- 
IfPM^SrW^ ( h y *J£g£ ; p H 8 . 0) XfcfrLfz. y 
£C£ (0. 1~0. 0 lmm.Hg) Tf-0. 5 ~ 1 B^^ttTft; 

^tfc 0 ^igm^iStosfc^i^^ (4ot) &vim-t <5-<t#-e#3 0 @ 
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(ii) ZJ^±ZZd hk~»<DP S L<P@£fc 

T^y<— Y (Amberlite) X AD— 7ffim (5 0 g ; Rohm and Haas ; "a 

7k * 7 o %) $:pH7, o . i m© y vghh h y * ^^Sf^-e^fc^ (& 

1 2 5mLT2lHl) Ltc 0 P S L$&3fc (Amano AK; 1. 5 g ; 2 0,000 ]) /<— 

^¥ffi(Lu, h y y^v^tofrftMiz-m^ 1 ^©f^^^^h^^mjk 

^O/i^^LTM); 17LU/mg) pHT.OTO. lM©!)>ith 
W}J*Mmm (2 0 0mL) Lfc. pH<D{£T#£Dfc£#KI3pH£7 

9 5 %<Dmfeitt>m C 3 £ T' (It) 1 PftQ) »# Lfc„ 

mfeitmm (i^omg) ^jEm\m n-^/^vu^x-h o 

1 0 ~ 3 1 5 m g ) {Cg^HJ Lfco ^ ©^^(d 9 5%x^y — ;V ( 1 2 0 u L) 
##rL£„ y^°— MT^-frWQL (LAU) l^«>^^jEtg$tL5^ 
B. B^fcP S L £ffl^fc£gj£fff3£ 

(i) mfeltP S L £fflV>fc&gagF3g 

MtlOOg), M*^/-^ (2 0mL) tsklffc (lmL) 

^^mmitv^^ dog) ^^f^K^nu mwtmmwfcz 

(2 4^) m>>Wcjf#L?<: 0 y/<-- £&^LT#8ILT^(a&<DsSfTW£ 
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VIII 



' 1 2 3 4 5 6 7 8 9 10 

EE 46. 1 51.0 51. 7 49.2 46.9 55.4 53.7 54.9 48.3 48.9 

F FA 4.5 4. 4 5.0 4.1 5.6 2.5 2.3 3.0 3.6 4.4 

MG 15.9 16.8 17.3 16.5 17.0 16.5 14.7 13.5 16.7 14.6 

DG 26.3 22.8 21.3 25.2 25.1 23.7 27.4 26.1 25.5 25.9 

TG 7.3 5.1 4.7 5.0 5.5 1.8 1.9 2.5 5.9 6.2 

MG/DG/TG 49.5 44. 7 43. 3 46.7 47.6 42.0 44.0 42.1 48.1 46.7 

BSiiHIEPA 

EE 1.6 1.9 1.9 1.8 1.8 1.7 1.9 1.6 1.4 .1.4 

F FA 7.6 8.9 9.8 6.8 6.9 11.2 11.8 11.1 8.2 7.7 

MG 26.5 26.5 25. 1 23.7 22.9 22.4 19.5 17.4 20.9 21.6 

DG 42.0 37.6 37.1 35.3 35.7 35. 1 36.7 34.2 36.3 38.7 

TG 41.0 35.8 35.2 35.6 42.7 29.1- 31.7 34.8 44.4 42.6 

MG/DG/TG 36. 9 33. 2 32. 1 31. 2 31. 9 29. 9 30. 7 30. 0 32.0 33.9 

B53t&DHA 

EE 1. 9 2. 3 2. 3 2. 2 2. 1 1.9 2. 2 1.8 1.5 1.6 

FFA 9.3 10.8 9.8 8.1 18.4 18.8 20.6 21.5 9.0 7.7 

MG 20.2 20.0 19.8 18.0 18.5 15.4 16.3 14.9 17.6 18. 9 

DG 17.5 15.6 15.0 14.6 14.5 13.2 15.0 14.1 15.1 16.1 

TG 15.5 12.5 13.2 12.7 13.9 9.8 10.7 11.7 14.2 14.0 

MG/DG/TG 18.1 16.9 16.7 15.6 15.9 13.9 15.3 14.2 15.9 16.7 

ISJiEPA + DHA 

EE 3. 5 4. 2 4. 2 4. 0 3. 9 3. 6 4. 1 3. 4 2. 9 3. 0 

FFA 16.9 19.7 19.6 14.9 25.3 30.0 32.4 32.6 17.2 15.4 

MG 46.7 46.5 44.8 41.7 41.4 37.8 35.7 32.1 38.5 40.5 

DG 59.6 53.2 52.1 49.8 50.2 48.3 51.7 48.3 51.4 54.7 

TG 56.5 48.4 48.3 48,3 56.5 38.9 42.4 46.6 58.7 56.6 

MG/DG/TG 55.0 50. 1 48.8 46.8 47.8 43.8 45.8 44.2 47.9 50.6 

lfi«EPA 

EE 3.8 6.1 6.4 5.7 5. 1 7.1 7.0 6.8 4.1 4.1 

FFA 2.0 2.7 3.6 2.0 2.6 2.3 2. 1 2.8 2.0 2.2 

MG 19. 1 24.3 25.0 21.9 20.8 23.9 17.0 15.3 18.7 16.4 

DG 57.9 54.3 52.8 57.7 55.5 62.4 69.3 67.9 57.4 60.0 

TG 17.1 12.6 12.2 12.7 16.0 4.4 4.6 7.3 17.7 17.4 

MC/DC/TG 94. 2 91. 2 90. 0 92. 3 92. 3 90. 6 90. 9 90. 5 93. 8 93. 7 

Sfi%DHA 

EE 8.7 13.2 14.1 12.7 10.6 15.0 14.4 13.1 8.8 8.9 

FFA 4.7 5.9 6.3 4.4 12. 1 7.3 6.5 9.6 4.2 4.2 

MG 27.9 32.7 34.2 30.7 29. 1 30. 7 25.4 23.4 30.3 27.7 

DG 46.4 40.3 37.5 43.8 39.2 44.2 50.9 49.7 45.7 48.1 

TG 12.4 7.9 8.0 8.4 9.0 2.8 2.8 4.4 10.9 11.1 

MG/DG/TG 86.7 80.8 79.6 82.9 77.3 77.7 79.2 77.4 87.0 86.8 
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P AiSXXfD H A<D®mX-. 5 0 %(Df© V s*—HtitttfWbtlX $ X. fc^fC 

tl£*)&oX^tc 0 lot, ^i)t!) K»g^M©EPA + DHA^ti 
»4*l£fc##K:ii5v 5 4 4~5 5%©teBrc»ofc„ Mfo%Mmm.fo<D 

IX 



W&% EPA . DHA 















mm% 


as% 


mm% 








EE 


EE 


GL 


EE 


EE 


GL 
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48. 


2 


2. 3 


6. 6 


3 0. 1 


3. 1 


1 5. 0 


16.3 


2 


4 8. 


6 


2. 5 


7. 5 


2 9.6 


3. 1 


1 6. 2 


1 5. 2 


3 


49. 


2 


" 2. 4 


7. 4 


2 9.4 


3. 2 


1 6. 6 


1 6. 4 


4 


4 7. 


6 


2. 6 


7:1 


3 0.8 


3. 2 


15. 6 


15. 7 


5 


45. 


7 


2. 6 


6. 5 


3 1. 6 


3. 4 


14. 2 


1 7. 3 


6 


48. 


8 


2. 7 


7. 8 


3 0. 7 


3. 5 


1 6. 8 


16. 8 


7 


4 8. 


5 


2. 6 


7. 4 


3 0. 4 


3. 4 


16. 8 


15. 7 


8 


50. 


1 


2. 8 


8. 6 


30. 1 


3. 0 


1 6. 7 


15. 3 



Ofc-^: GL = = MG/DG/TG) 



X-^M&O^ (4 8~5 0%) ftnbtltctiK Z<Dt%. ?v±v Y&m 
E P A + D H A»|Jg(; 4 5-4 7 %Bo t ^fc„ YM 
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msgy 5 

*W?fg©BWt±» ±1© J; 9(atP S L ©^TI^i^^^r/^LT 
i&it^ftS^y-fery Kffl^4fe©o:^/ yvOMCfcttS, jJ^is?- t^????- 
Jj (Candida antarctica ) ©D^'-f (CAL) :fc .fcU^^— • ^ -Y^-f (Mu 
cor meihei ) tf (MML) OgMWtttSii-Cfcot. 

(a) i/y-by KOCALx^yg^ 

MCAL (Novo-Nordisk, SP 435 % -g"7kSl~2% ; 0. 5g) Sr^y-fe 
y K»^4fc (2. 5 g ;jfi8. 5§y-=eyp©3i^^/ua*;^JBj|fi^: 2 5. 0% 
<DEP At 1 5 . 1%©DHA, &?ft©P S LIC^^fc^TVt^&KJ; 9 

M^t^^fc) <b*S7k^^y-/i- (o. 80 g< 17.4 $ y^/u) tzmaLft 0 # 
* £ Tl X fcij**-. 
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m x 



20 < CJC*>^5CALT©^'J^U KSMKO-x* / U *>X®flKT (EE£j£#|) 



. mm 


i o$r$ 


2 0#Fi 


3 0#ffi 


4 0»B 


5 0#Fi3 
















1 2. 7 


2 0. 3 


29. 1 


29. 0 


3 5.8 


%A EPA 


2 9. 0 


2 9. 3 


30. 2 


34. 5 


2 9. 4 


ftSJKEPA 


1 5. 4 


24. 6 


36.8 


4 2. 6 


34. 2 


%ADHA 


5. 7 


6. 3 


6. 9 


6. 9 


7. 2 




5. 4 


9. 5 


14. 7 


14.7 


14. 7 





1*153 


3 ura 


6*£1 


a «1 


i mm 


2 2BSB3 
















Sfi%EE 


4 0. 2 


6 8. 1 


76. 


6 


80.4 


10 0. 0 


%A EPA 


2 8. 1 


25. 5 


2 7. 


0 


26.0 


2 5. 3 


ISXEPA 


4 7. 1 


72. 6 


83. 


4 


8 3. 9 


98. 0 


%ADHA 


7. 1 


8. 2 


1 0. 


3 


1 0. 4 


1 4. 8 


lfi%DHA 


20. 8 


4 0. 4 


5 5. 


4 


54.9 


1 00. 0 



m. n\)hEPAicttLxm%£Vfrtevm\<^m&&^irztwji&x-hz> 0 

(b) ?V±V KOMMLx^y iJ^ 

±15 (a) T'iiMcCAL^y y ^SJ^^#<tl^-T'fco 
fc 0 |§^-fkMML (Novo-Nordisk, Lipozyme (fSi^h #7ki;l 0% ; 0. 5 g) 
5r^y-fey K^^l (2. 5 g ; $08. 5 5 y */l«D^XT;U%m ; : 

2 5%©EPAi 1 5. 1 %ODHA, MOP S L^mm^ntz^T.^^ ■ 
l-«t £4S7k^/~/U (0. 8 0 g, 17.45 y*/U) MJDL 
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pfISC A LRJiSlcfev^Tttfli Lfc £ 13 D ^ y ir y KK#©* 2 0 °C"CMM L & 







2B#l8i 


3^1 


6 HIS 


9^ 


i2^m 


2 7#Ra 




15.8 


21.7 


25.4 


33.7 


39.5 


43.0 


50.1 


















ffiSWEPA 


25.4 


28.7 


30.4 


32.1 


31.5 


32.3 


28.4 


(»/w)%EPA 


14.4 


24.1 


27.5 


39.3 


47.1 


50.2 


55.0 


®8%DHA 


3.7 


2.9 


3.7 


5.0 


5.5 


6.6 


6.3 


(wA)%DHA 


4.0 


4.7 


6.4 


11.2 


15.2 


16.7 


21.7 


gfefc IG/DG/TG 
















E8JX.EPA 


26.4 


26.5 


30.1 


23.1 


21.8 


20.8 


20.9 


(w/iWEPA 


85.6 


75.9 


72.5 


60.7 


52.9 


49.8 


45.0 


S8SJKDHA 


18.3 


20.9 


23.2 


23.2 


23.0 


22.9 


24.9 


(w/w)%DHA 


96.0 


95.7 


93.6 


88.8 


86.8 


83.3 


78.3 



Mllfrb, MML&s EPA/DHAtftr^yt y F<D=.jry ]} v-^SJ&iC 

me>Bu&fan&* 5 0 %®»&&x\ mso %©*dj?sdh A^m.tm&y v -t y 

f-/U^T/^iC5 5%, ZVXfcmt LT^y-fey h'Btto*P\ZL4 5%T'fcofc 
ZZtfcX'Q&WV'&Zo MML©«te, r©#ffl»teJ:i), EPAIC 

tt 

a £ * tMft » & & l r d h a £ «^ 5 ^si* & jtttf .« £ £ k *> # b ^ £ 
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7n//< • A-f^T (Pronova Biocare) #.fr%WM\stc T^drK^ ( 
A A, 2 0:4 n-6) 5:31. 1 %Mt577^r K>$ttfcH^£. jfeil&Ko 
V^T^^J 1 (CTM-<fc^i£ (ipt, 1 0 %P S L$5fc, 2 0t, 5 0 2 

§ XII 
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1 2 
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2 23. 3 


1 


MG 


1 7 4 9.0 


24 


DG 


2 4 5 7.4 


4 7 


TG 


8 5 8.9 


1 6 


HG/DG/TG 


49 54.2 


87 



mum. 5 o%mmz.&ttz>8 7%tv>5 ^yty k^^oaa©^ 

K:jlSy^iaiRSr*_Lfc*s, rixte* ttj£1-5jfejttRf£fc::r3tt3-E PA<t!J fittest 

too 2 %-c& o /c c ^ y * y Y±mm&m<oK A^m\t 54.2 o fc 
xm&vh^tc 
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